Abstract : Condensation of 4-amino-3-melthyl-5-styryIisoxazoles 1 with different isatins 2 gives 3-(3-methyl-5-styryl-4-isoxazolylimino)-2-indolinones 3. Cyclocondensation of 3 with mercaptoacetic acid and chloroacetyl chloride affords spiro thiazolidinones 4 and spiroazetidinones 5 respectively, while cycloaddition of 3 with benzo nitrileoxide leads to spiro 1,2,4-oxadiazolines 6. The structures of the compounds 3-6 have been established on the basis of their elemental analyses and spectral (IR, 'H NMR and mass) data.
Introduction
The chemistry of isoxazole derivatives continues to draw the attention of synthetic organic chemists due to their varied biological activities'. Several of these derivatives are potent antitumor 2 , CNSactive 3 , analgesic 4 , antimicrobial 5 and chemotherapeutic agents 6 . Various indole derivatives show a wide range of biological properties 7 " 10 . If the indole ring is joined to other heterocyclic systems through a spiro-carbon atom, the resulting compounds show an increasing spectrum of biological activities. The 4-thiazolidinones" 12 , azetidinones' 1 " 16 and 1,2,4-oxadiazolines 17 ' 18 are of current interest due to their potent pharmaceutical importance. Encouraged by these reports and as a sequel to our work on the synthesis of isoxazole derivatives 19 " 22 , we report, herein, the synthesis of novel and hitherto unknown new spiro-heterocyclic systems, spirofS/Z-indole-S^'-thiazolidineJ^^'^liQ-ones, [3//-indoIe-3,4'-azetidine]-2,2'-(l//)-diones) and [3//-indole-3,5'-3'-phenyl-r,2',4'-oxadiazoline]-2(l//)-ones linked to the isoxazole moiety.
The condensation of 4-amino-3-methyl-5-styrylisoxazoles 1 with different isatins 2 in dry ethanol under nitrogen atmosphere afforded 3-(3-methyl-5-styryl-4-isoxazolylimino)-2-indolinones 3. The cyclocondensation of 3 with mercapto acetic acid has been carried out in refluxing dry benzene for 6-7 hr using a Dean-stark apparatus for the removal of water formed in the reaction. The resulting product has been identified as 3'-(3-methyl-5-styryl-4-isoxazolyl)-spiro-[3//-indole-3,2'-thiazolidine]-2,4-(l//)-diones 4 on the basis of spectral and analytical data. The IR spectra of 4 exhibited strong absorption bands around 1710, 1690 and 3350 cm" 1 due to thiazolidinone C=0, indole C=0 and indole NH functional groups respectively. The 'H NMR spectra of 4 in CDC1 3 showed the presence of methylene protons by exhibiting a singlet at δ 4.3. The mass spectrum of 4 displayed the molecular ion peak at m/z 403 supporting the thiazolidinone formation.
The cyclocondensation of 3 with chloroacetyl chloride in dry benzene was carried out in presence of triethyl amine for 3-4 hr. The separated triethylamine hydrochloride was filtered off, the solvent was evaporated under vaccum. The residue was purified by column chromatography. The product l'-(3-methyl-5-styryl-4-isoxazolyl)-spiro-[3//-indole-3,4'-azetidine)2,2'-(l//)-diones 5 was characterized on the basis of spectral data. The IR spectrum of 5 showed three strong absorption bands at 3275, 1675 and 1660 cm" 1 due to NH, ß-lactam carbonyl and indole carbonyl groups respectively. The 'H NMR spectrum of 5 showed a one proton singlet at δ 4.2 due the azetadine ring proton and its mass spectrum showed the molecular ion at m/z 405 confirming azetidinone formation.
The interaction of benzonitrile oxide, generated in situ with Schiff bases 3 was carried out by stirring the reactants in chloroform at 0°C for 3 hr. The product of the cycloaddition reaction was identified
, -oxadiazoline)-2(l//)-ones 6 on the basis of mass spectra. (Scheme-1) The other possible isomeric 1,2,5-oxadiazoline was not Vol. 12, No. 6, 2006 
Synthesis of some novel isoxazolyl-spiro [3H-indole-3,4'azetidine]-
obtained as evidenced from mass spectrum. The mass spectrum of the product 6 shows base peak at m/z 147 due to isatin (indole 2,3-dione) which could result only from the 1,2,4-oxadiazoline and not from 1,2,5-oxadiazoline, if benzonitrile oxide addition to C=N takes place in the alternate way.
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Experimental
Melting points were determined on a Cintex melting point apparatus and are uncorrected. Analytical TLC was performed on Merck precoated 60 F254 silica gel plates. IR spectra (KBr pellet) were obtained on a Perkin-Elmer BX series FT-IR spectrophotometer. 'H NMR spectra were obtained on a Varian Gemini instrument at 300 MHz in CDC1 3 using TMS as internal standard. Mass spectra were recorded using JEOL JMC D-300 spectrometer at 70 eV. The silica gel (0.040 χ 0.063 mm) used for column chromatography was purchased from Merck. C, Η and Ν analyses were carried out on a Carlo Erba 106 and Perkin-Elmer model 240 analysers. Physical and analytical data is included in Table- 1. 
E.Rajanarendar et al. Heterocyclic Communications

Synthesis of some novel isoxazolyl-spiro [3H-indole-3,4'azetidineJ-
General procedure for the preparation of 3-(3-methyl-5-styryl-4-isoxazolylmino)-2-indolinones 3
4-Amino-3-methyl-5-styrylisoxazole 1 (0.01 mole) and isatin (0.01 mole) were refluxed in dry ethanol (10 ml) for 48 hr. under nitrogen atmosphere. The solvent distilled off under vacuum and the crude product was crystallized from ethanol.
General procedure for the preparation of 3'
A mixture of 3 (0.01 mole) and mercapto acetic acid (0.01 mole) was refluxed in dry benzene using Dean-Stark apparatus for 6 hr. The residue obtained after the removal of solvent under vacuum was passed through column. Elution with petroleum ether-ethyl acetate gave the product.
General procedure for the preparation of r-(3-methyl-5-styryl-4-isoxazolyl)-spiro-[3H-indole-3,4'-azetidin]-2,2'-(lH)-diones 5.
To a well stirred solution of 3 (0.01 mole) and triethyl amine (0.02 mole) in dry benzene (10 ml) was added chloroacetyl chloride (0.02 mole) dropwise at room temperature. The reaction mixture was refluxed for 4 hr. and separated triethylamine hydrochloride was removed by filtration. The solvent E.Rajanarendar et al.
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was distilled under vacuum, and the crude product was purified by column chromatography by elution with dichloromethane-ethyl acetate.
General procedure for the preparation of 4'-(3-methyl-5-styryl-4-isoxazolyl)-spiro-[3//-indole-3,5'-3'-phenyl-1 ',2',4'-oxadiazoline]-2( 1 //)-ones 6.
To a solution of 3 (0.01 mole) in dry chloroform (25 ml) cooled in ice-salt bath, a solution of benzhydroxamoyl chloride (0.01 mole) in chloroform was added. Triethyl amine (10 ml) in chloroform was added to the reaction mixture at 0°C during 30 min with continuous stirring. After the addition was completed, the stirring was continued for another 4 hr at 0°C. The chloroform layer was washed with water twice to free it form triethylamine hydrochloride and dried over Na 2 S0 4 . The solvent was distilled off and crude product was passed through silica gel column and the product was eluted with benzene-ethyl acetate. 
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